In this paper we investigate the role of macroeconomic performance, mainly in terms of rates of in ‡ation, in determining economic growth in four Latin American countries which su¤ered hyperin ‡ationary bursts in the 1980s and early 1990s, but that also di¤er in terms of development levels. The data set covers the period between 1970 and 2007, and the empirical results, based on panel time-series data and analysis, con…rm the anecdotal evidence which suggests that in ‡ation has had a detrimental e¤ect to growth in the region. All in all, we highlight the fact that excessive in ‡ation has clearly o¤set the Mundell-Tobin e¤ect and consequently the high costs that in ‡ation has had on economic activity in the region.
Given this background, we investigate the role of macroeconomic performance, mainly in terms of in ‡ation rates, in determining economic growth in the region. More speci…cally, we use data from Argentina, Bolivia, Brazil and Peru from 1970 to 2007-a period which captures episodes of reasonably low in ‡ation, rising in ‡ation, high in ‡ation, hyperin ‡ation, and low in ‡a-tion again-and panel time-series analysis to study whether in ‡ation played any role (either via the Mundell-Tobin e¤ect and its predicted shift from money to …nancial assets which would drive the interest rates down and consequently increase economic activity, or alternatively via higher macroeconomic uncertainty and volatility, and other distortions which would actually create a hold up problem and possibly o¤set the Mundell-Tobin e¤ect), in generating growth in Latin America.
Interestingly enough, although the above-mentioned countries di¤er in terms of economic and institutional development (with Argentina and Brazil being reasonably more developed than Bolivia and Peru), all of them suffered severe hyperin ‡ationary bursts sometime after their democratisation processes. Therefore, in the vein of Sargent, Williams and Zha (2009), we pay special attention to these four countries in an attempt to better understand and consequently shed some light on a time period which includes the infamous 'lost decade'in South America.
The empirical results robustly suggest that, during the period investigated, in ‡ation has not only been the main macroeconomic determinant of growth in the region, but also that its e¤ect has been clearly a negative one on growth (clearly o¤setting the prospective Mundell-Tobin e¤ect). It is therefore fair to say that the lack of certain economic institutions (centralbank independence and a credible …scal authority), which were implemented in the region only in the second half of the 1990s, combined with the political transitions of the 1980s and some populist tendencies, facilitated the process of generating the easy money used to fund spiralling public transfers, which some would argue led to those hyperin ‡ationary bursts seen in the 1980s and early 1990s, with all their consequences on economic activity, growth and welfare in general 1 .
In addition, the importance of acquiring a better understanding of a time period which includes, amongst other things, high in ‡ation and severe hyperin ‡ationary episodes is not only because we recently have had a protracted hyperin ‡ationary event in Zimbabwe, with all its consequences on economic activity, but also because there is an ongoing debate in developing countries like South Africa and Argentina about the role, legitimacy and e¢ cacy of independent central banks in conducting monetary policy.
For instance, the South African case is interesting in the sense that it is a rather unequal country transitioning to democracy (just like Latin America in the 1980s), in which particular stakeholders heavily lobby for a change in the way the South African Reserve Bank implements in ‡ation targeting.
The current Argentinian case, in which the governor of the Banco Central has been recently, and somehow hastily, removed from o¢ ce, is also interesting given the recurring history of populism and poor macroeconomic performance that this country has experienced in the last 40 years or so.
Therefore, it is important to better understand not only the causes, but also the consequences of episodes of macroeconomic mismanagement, so that the mistakes of the past do not happen again.
The contribution of this paper to the literature is that, …rstly, we follow the early advice given by Fischer (1993) and Temple (2000) , and also the recent analysis by Sargent, Williams and Zha (2009) of the South American hyperin ‡ationary experiences, and restrict our sample to those diverse Latin American countries which transitioned to more democratic regimes in the 1980s and that su¤ered hyperin ‡ationary episodes in the 1980s and 1990s to conduct a more disaggregated and 'detailed'case study on the subject. Thirdly, we also follow the early advice given by Bruno and Easterly (1998) , and to some extent the recent analysis by Bond, Leblebicioµ glu and Schiantarelli (2010), and make use of annual data, without the usual averaging which would certainly blur our view on the region, to better pinpoint the e¤ects of some macroeconomic variables on growth.
Finally, we take advantage of panel time-series analysis-which deals with empirical issues such as non-stationarity, heterogeneity and endogeneity biases, and cross-section dependence in relatively thin panels-to carry out a more speci…c study on Latin America, which methodologically di¤ers from the previous large cross-sectional and panel studies that treated Latin America either as a dummy or as an outlier to be removed from the sample. This is believed to provide more informative estimates on the topic, and therefore to deepen our knowledge of the region.
The remainder of the paper is as follows: the next section brie ‡y reviews and inserts this paper within the previous literature. Section Three describes the data and the empirical strategy used, and then reports and discusses the results obtained. Section Four concludes the paper, it summarises the work, and then it suggests some policy implications and also possible future work.
Related Literature
The literature on in ‡ation and growth has a long and illustrious tradition in economics. De Gregorio (1993) presents some early evidence using a panel of twelve Latin American countries during the 1950-1985 period, and he suggests that in ‡ation is detrimental to economic growth (or that economic agents in general will shift to activities which are 'not the engines of sustained growth'); and Fischer (1993) presents international cross-sectional and panel data evidence for the period between 1961 and 1988 to suggest that in ‡ation indeed outweights the Mundell-Tobin e¤ect, or that in ‡ation reduces the capital stock in the economy. It is worth noting that, given the date of their publication and the periods covered, these two studies do not account for the hyperin ‡ationary episodes in Latin America of the early 1990s, which would certainly reinforce their results.
Furthermore, Barro (1995) suggests that 'households are thought to perform poorly when in ‡ation is high'and he makes use of international data covering the period between 1960 and 1990, and cross-sectional analysis, to suggest that the high-in ‡ation countries in his sample, mostly in Latin America, drive the negative e¤ects of in ‡ation on growth; and Bullard and Keating (1995) make use of annual time-series data and VAR analysis to reach a similar conclusion (that in the high-in ‡ation country in their sample, in ‡ation negatively a¤ects growth, or that the Mundell-Tobin e¤ect is o¤set).
Moreover, Clark (1997) uses a panel of eighty …ve countries between 1960 and 1985, and di¤erent speci…cations and sub-samples, to con…rm the above (that economic agents 'devote productive resources to dealing with in ‡ation') and he suggests that there are problems with cross-section regressions-because of the averaging-and that panel analysis might be the way forward. Bruno and Easterly (1998) suggest that, because of the averaging again, there is no long-run relationship between in ‡ation and growth in cross-sectional analysis. Nevertheless, they suggest, using a non-parametric approach and data covering the period between 1961 and 1994 that there is a negative relationship between in ‡ation and growth when in ‡ation reaches their proposed 40% threshold (or an in ‡ation crisis).
In addition, Sarel (1996) Ultimately, the literature suggests that high in ‡ation is detrimental to growth in large cross-section and panel data samples (it either outweights the Mundell-Tobin e¤ect, or create particular distortions, including increased volatility and uncertainty, which results in a shift to less productive activities and consequently slower growth rates), and in a region like Latin Americawhich has su¤ered from chronic income inequality-high in ‡ation and erratic growth certainly display negative e¤ects on overall economic welfare 2 .
Hence, it is fair to say that this paper is a natural development of the previous literature on the subject (we conduct a case study that attempts to pinpoint in more detail the e¤ects of severe macroeconomic conditions on economic activity; we avoid the averaging and make use of annual data, and panel time-series analysis so that we are able to capture more accurately the role of the poor macroeconomic performance seen in the 1980s and early 1990s in Latin America on growth; and we attempt to reduce model uncertainty via principal component analysis). It is therefore believed that we are able to provide informative estimates so that our knowledge on those historical episodes in a very idiosyncratic, and also diverse within, Latin America is deepened. Moreover, we interact the average years of schooling of those aged 25 and over (from the Barro and Lee data set), with the percentage of the total urban population (from the WDI …les), to construct an index for structural development (DEV ), which is supposed to capture the uni…ed growth theory fact that developing societies tend to be not only more educated (or in the process of educating themselves), but also more urbanised (all these four countries have shifted the emphasis from agriculture to manufacturing and services in their recent history) (see Kuznets (1955) or Galor (2005) ).
Furthermore, we construct two latent variables in an attempt to reduce the set of a number of observed variables to a smaller number of indicators which are believed to drive most of the variation in the original data, and that consequently helps to reduce model uncertainty in growth analysis.
Therefore, via spectral decomposition we are able to extract from the standardised data matrix the unobserved common factors of three normalised, and rather popular, Polity IV variables (democracy (DEMOC), constraints on the executive (XCONST), and political competition (P OLCOM P )), so that we end up with a proxy for political regime characteristics (P OL); which contributes to reduce model uncertainty, and that is believed to present more explanatory power. In this particular case, the …rst principal component-which roughly corresponds to the mean of the series-accounts for 97% of the variation in these three Polity IV variables. All in all, this proxy captures the role of the political transitions from dictatorship to more democratic regimes taking place in Latin America in the 1980s and the pre-diction is that more constrained executives, or more democratic regimes, tend to implement better policies which are conducive to growth.
Finally, via principal component analysis, we also extract the unobserved common factors amongst the …rst lag of in ‡ation, government's share to GDP (from the PWT …les) and the ratio of external debt to GDP (from the WDI …les), to construct an index for macroeconomic stability (ST ABIL) (very much in the vein of Sirimaneetham and Temple (2009)), which contributes to reduce the dimensionality of a set of prospective cyclical macroeconomic variables, and that is supposed to present more explanatory power in determining the poor macroeconomic performance seen in the region in the 1980s and early 1990s 3 . For instance, in this particular case the …rst principal component accounts for 52% of the variation in these three cyclical variables and the prediction is that in ‡ation is persistent, bigger governments tend to generate higher in ‡ation as well as highly indebted ones. Moreover, in Table One Furthermore, in Figure Two 
Empirical Strategy
In terms of econometric modelling, since we have a T > N data set, the empirical strategy used is based on panel time-series analysis. This is inter- Basically, the RC estimator, which can also be interpreted as a Generalised
Least Squares estimator, consists of a weighted average of^ i and^ i , and the weight contains a modi…ed variance-covariance matrix of the heterogeneous i and i 6 .
An alternative to IPS (2003) is the test by Levin, Lin and Chu (2002)
. However, this test assumes parameter homogeneity, and therefore does not consider a possible heterogeneity bias present in the data. Moreover, given that these countries shared some poor macroeconomic characteristics in the 1980s and early 1990s, some would argue that there is between-country dependence present. An alternative that considers the existence of between-country dependence is proposed by Pesaran (2007) , the cross-section IPS (CIPS) test. However, CIPS assumes that N > 10 and we have N = 4 in our data set. In addition, one would argue that, given the structure of the data, structural breaks are a possibility. The test proposed by Im, Lee and Tieslau (2005) takes that into account, however this test also assumes large N , which is not entirely the case here. Other alternatives that consider particular commonalities and breaks in the data include Bai and Ng (2004) in which they propose the PANIC attack on unit roots in large panels (N = 40; T = 100), and Bai and Carrion-I-Silvestre (2009) which also consider reasonably large panels (N = 20; T = 100), none applicable to our case though. Basically, the IPS test is probably slightly biased, however, it presents more ‡exibility in terms of sample size and asymptotics, and is therefore informative and probably the best alternative available at this stage. 6 The Mean Group estimator, proposed by Pesaran and Smith (1995) , is also an alternative. However, this estimator is sensitive to outliers, a problem not faced by the RC estimator. In addition, Bond (2002) argues that GMM-type estimators are not an Essentially, although these countries shared some poor macroeconomic characteristics in the 1980s and early 1990s, these two pooled estimators account for important econometric issues in dynamic T > N panels, statistical endogeneity and heterogeneity biases (not to mention a reduction in the Nickell bias as T ! 1), or for the fact that some of these countries do indeed present di¤erent levels of economic development and sophistication (e.g., Brazil and Argentina are known to be relatively more developed than Peru and Bolivia), and could have been a¤ected by in ‡ation di¤erentially.
Furthermore, some would argue that there is reverse causality, or economic endogeneity, present (that higher growth is actually generating higher in ‡ation and not the inverse). We therefore use the Fixed E¤ects with Instrumental Variables (FE-IV) two-stage Least Squares estimator, and we …rstly follow Barro (1995 and 1998) and make use of the …rst lag of in ‡ation as a baseline instrument and secondly we use the composite index ST ABIL as our identifying instrument for in ‡ation. Essentially, if we assume that the observed data are generated by a small number of unobserved factors, then ST ABIL, for not being represented in the original speci…cation, is a valid instrument and it is supposed to capture the role of the unobserved common factors amongst the …rst lag of in ‡ation, government size and external debt in, actually, predicting in ‡ation 7 . The estimates provided by the FE-IV estimator are asymptotically consistent and e¢ cient as T ! 1, and it retains the time series consistency even if the instrument set is only predetermined.
We therefore estimate static and dynamic models with di¤erent pooled estimators (the benchmark Pooled Ordinary Least Squares (POLS), FE, RC and FE-IV estimators), so that di¤erent econometric issues are dealt with and more reliable estimates provided. The estimated heterogeneous dynamic equation is therefore as follows,
in which GROW are the growth rates of the domestic GDPs, IN F LAT are the in ‡ation rates, DEBT is the share of government debt to GDP, OP EN alternative under T > N for the over…tting problem.
is a measure of economic openness, IN V is the share of investment to GDP, M 2 is the share of the liquid liabilities to GDP, DEV is the interaction between education and urbanisation, and P OL is the political regime variable which consists of the unobserved common factors of DEMOC, XCONST and P OLCOM P .
In addition, and given that some poor macroeconomic characteristics are shared by those countries in the 1980s, we deal with between-country dependence, which is believed to happen through the disturbances being E( it jt ) 6 = 0. Given the nature of the data, T > N , we make use of Zellner's (1962) Seemingly Unrelated Regressions (SUR) estimator, which presents greater e¢ ciency, the greater the correlation amongst the disturbances. The SUR estimates di¤erent country time series, which are then weighted by the covariance matrix of the disturbances 8 . Moreover, this estimator provides rather insightful estimates because it disaggregates the analysis further than the pooled analysis, so that we can have a more in-depth view of the e¤ects of the in ‡ationary processes on growth in the region 9 . Equation Two illustrates the dynamic equation estimated for each country,
Results
In terms of results, …rstly, we report the IPS statistics-GROW is -3.24,
and P OL is -2.26-and they suggest that we can reject the null hypothesis of unit roots and accept in favour of the alternative that at least one country of each variable is, in fact, stationary. With that in mind, we do not have to incur in any further data transformation, nor pursue panel-cointegration analysis 10 . 8 An alternative to SUR is the Common E¤ects Estimator proposed by Pesaran (2006) . However, N is assumed to be large and in our data set N = 4 . Furthemore, Kapoor, M., H. H. Kelejian, et al. (2007) propose an estimator that also works best under the N ! 1 assumption. 9 For a more thorough discussion about panel time-series analysis in general, see Smith and Fuertes (2008) or Lee, Pesaran and Smith (1998) for a more applied to growth analysis.
1 0 In addition, in terms of possible cointegration between growth and in ‡ation, the Levin, Lin and Chu statistics for growth and in ‡ation are respectively -3.33 and -3.92, and the Fisher test proposed by Maddala and Wu (1999) provides values of 31.24 and 24.21. These Secondly, in Table Two we somehow corroborate the IPS statistics reported above which indicates that these series are stationary. 
in which GROW is the growth rate of the real GDP, IN F LAT is the in ‡ation rate, DEBT is the government's debt share to GDP, OP EN is a measure of economic openness, IN V is the investment ratio to GDP, M 2 is the liquid liabilities ratio to GDP, DEV is the interaction of schooling and urbanisation, and P OL is a proxy for political regime characteristics. POLS is the Pooled Ordinary Least Squares, FE is the Fixed E¤ects and RC the Random Coe¢ cients estimators.
Thirdly, in Table Three we (1) and (2) we make use of lagged in ‡ation as the baseline instrument for in ‡ation, and in columns (3) and (4) 
in which GROW is the growth rate of the real GDP, IN F LAT is the in ‡ation rate, DEBT is the government's debt share to GDP, OP EN is a measure of economic openness, IN V is the investment ratio to GDP, M 2 is the liquid liabilities ratio to GDP, DEV is the interaction of schooling and urbanisation, and P OL is a proxy for political regime characteristics. The identifying instruments are the …rst lag of in ‡ation, columns (1) and (2), and the index ST ABIL,
columns (3) and (4). FE-IV is the Fixed E¤ects with Instrumental Variables estimator.
Finally, when we disaggregate the analysis further and make use of the SUR estimator that takes into account any between-country dependence present in the data, the story the data are telling us does not change much.
In the …rst panel of Table Four In essence, although all four countries shared poor macroeconomic performance in the 1980s and early 1990s, the SUR analysis highlights the fact that the countries in the sample indeed have di¤erent economic characteristics and could have been a¤ected by in ‡ation di¤erentially. Nevertheless, in ‡ation kept its detrimental e¤ect to growth not only in a less developed country like Peru, but also to a fairly sophisticated economy like Argentina. In a nutshell, the estimates reported above indicate that the in ‡ation rates clearly and robustly presented detrimental e¤ects to economic growth in those Latin American countries which experienced not only high rates of in ‡ation, but also bursts of hyperin ‡ation shortly after their political transitions in the 1980s and early 1990s. It is also worth highlighting that the only cyclical and structural variable presenting clear-cut e¤ects on growth was, in fact, in ‡ation, which suggests that macroeconomic performance, given its extreme nature, was the main driving force behind economic activity at the time in the region. Furthermore, although these countries stabilised their economies in the 1990s, the analysis conducted here highlights the negative e¤ects of in ‡ation on growth over the entire period. Finally, in ‡ation did not discriminate between more and less developed economies in the region (most countries in the sample experienced the deleterious e¤ects of in ‡ation on economic activity) 11 .
Ultimately, the above is potentially important in terms of economic welfare, the poor macroeconomic performance seen in the 1980s and early 1990s in the region contributed to reduce growth, which usually has a …rst-and second-order impact on the poor via higher unemployment, and subsequently increased poverty and inequality.
more and less developed countries in the panel).
The quality of the evidence presented is, to a certain extent, boosted not only because we focus on those countries which at some point in time suffered from hyperin ‡ation in Latin America, but also because we use a proxy for macroeconomic stability based on principal component analysis, which
is believed to reduce model uncertainty and has more explanatory power.
Moreover, we avoid the averages and take advantage of panel time-series analysis, which deals with important empirical issues not covered by the previous studies, such as heterogeneity bias in dynamic panels, endogeneity and between-country dependence in relatively thin panels. This analysis is important because it allows us to speci…cally study Latin America, instead of treating the region either as a dummy or as an outlier to be removed from the sample. It is therefore believed that the analysis conducted here represents a step forward in terms of achieving insightful estimates, and in improving our knowledge on the subject in Latin America.
Regarding future work, on the one hand the issue of a smooth transition to a di¤erent macroeconomic regime, hyperin ‡ation in this case, can be in- Ultimately, the lesson here is that political liberalisation processes in developing countries should be accompanied not only by well-constrained executives, but also by the implementation of the right economic institutions (central bank independence and …scal responsibility laws), so that the cost of generating high in ‡ation is increased in the …rst place and macroeconomic factors do not become impediments to economic growth and prosperity.
